Cystine stones were first reported in 1810 by Wollaston; some sixty years later there was a review of 53 cases varying from 2 to 50 years of age (Niemann 1876) . Cystinuria was described by Garrod in 1908 as an inborn error of metabolism. The condition is hereditary and consistent with normal health, apart from such complications as may arise from the occasional tendency to form renal calculi (Dent & Rose 1951) . Cystinuria is a mendelian recessive in which there is failure of tubular reabsorption of cystine. People affected are below normal height for their age and sex (Collins et al. 1963) , possibly due to the nutritional disadvantage during childhood. Only a fifth of cystinurics suffer from the clinical manifestations of the disease before growth is complete (Renander 1941) . Calculus formation may be regarded as inevitable and acceptable (Dent et al. 1965) or so serious as to warrant active or expensive therapy (MacDonald & Fellers 1966) . The decision will depend on the presentation of each individual case. Incidence of cystinuria: Screening of 10,538 students in the University of Michigan in 1932 revealed 18 with cystinuria -1 in 600 (Lewis 1932) . In a later series in University College, London, 4 positive results were found in 1,000 -1 in 250 (Harris & Warren 1953) . In the Royal Hospital for Sick Children in Glasgow, all children admitted in the past twenty years have been screened for cystinuria: there is an average of 3 positive results a year, but there have been only 2 cases of cystine calculi. Series of 7 to 16 cases have been reported by English and American authors in the past seventeen years. Treatment of cystinuria: Treatment is aimed at prevention and treatment of the complications of calculi: (1) High fluid intake (Dent et al. 1965) ; satisfactory, but the patient may have painful passage of calculi and chronic insomnia. (2) Raising the pH of the urine (Dent et al. 1965) ; but there is the danger of formation of phosphate calculi. (3) Methionine restriction (Lotz et al. 1966) ; this means a dreary, expensive diet with almost all normal food forbidden. (4) D-penicillamine (Crawhill et al. 1963) ; first used in Wilson's disease (Walshe 1960) , this reduces urinary cystine by combining to produce the soluble compounds penicillamine disulphide and penicillaminecysteine mixed disulphide; dissolution of renal calculi using penicillamine has been reported in two centres (Lotz & Barttei 1965 , MacDonald & Henneman 1965 ). (5) N-acetyl-D-penicillamine; this has only recently been repoited (Stokes et al. 1968 ).
The following case illustrates the complications of cystinuria and their treatment. A youth of 17 was admitted to hospital on June 5 1966 with left-sided abdominal pain. The vital signs were normal. Blood pressure was 135/95 mmHg. There was albuminuria but the urine was sterile. Urea was raised at 67 mg/100 ml blood. Straight X-ray revealed staghorn and multiple right renal calculi (Fig 1) and urography showed poor right and absent left renal function (Fig 2) . Immediate progress was satisfactory.
After fifteen days urea was 36 mg/100 ml blood.
Cystoscopy: the bladder was normal and a left retrograde pyelogram was normal. Two days later there was a major episode of right renal pain, with pyrexia, local tenderness and coliform bacilluria.
Treatment with oral ampicillin was effective and the patient was discharged in seven days. Subsequent urography showed recovery of left renal function but no change in the right. A high fluid intake was recommended. On later visits, passage of several small calculi was reported, with attacks of colic.
In May 1967 the patient was readmitted. The right kidney had multiple calculi, causing repeated attacks of pain with major and minor episodes of infection. Nephrectomy was considered, but the pre-operative X-ray showed a calculus on the 'normal' side and so conservative surgery was planned.
Operation: On June 12, 1967, the right kidney was exposed. Its external appearance was healthy. The pedicle was occluded and the kidney bivalved. Two large soapy-looking stones and numerous small pea-like calculi were removed.
Cut vessels were ligated. The pelvis and capsule were sutured and a fine bore suction drain left in situ. The patient went home seventeen days later. There had been no leak. The urine was sterile. Analysis of the calculi with chromatography showed that they were cystine stones.
A high fluid intake was continued but X-ray showed persistence of the left renal calculus ( Fig  3) although function was good. At this time the urinary cystine was 610 mg in twenty-four hours. In the family the mother, sister and two brothers all had normal levels. With a further calculus in one kidney and the other kidney exposed even more to recurrence of calculi (MacDonald & Fellers 1966) a full anticystine regime was begun -52 Section of Urology low methionine diet, oral D-penicillamine and continued high fluid intake. The dose of Dpenicillamine was small, 1 2 g daily. After twelve weeks the nitroprusside cyanide test for cystine was negative and the calculus had gone. There was good bilateral renal function (Fig 4) . The unpopular low protein/methionine diet was then stopped and D-penicillamine continued at the same dose.
On a recent visit the patient was well. The qualitative test for cystinuria was negative, there was no proteinuria and the white cell count was 8,400/mm3. Treatment with D-penicillamine continues with no serious side-effects of proteinuria (Goldberg et al. 1963) , leucopenia (Corcos et al. 1964 ), or allergy (Lotz et al. 1966 ). The cost is roughly £3 a week, or £156 a year.
What is the future? Maintenance dose of Dpenicillamine can be monitored by urinary cystine testing. Rest periods from the drug may be taken by restricting methionine intake and increasing fluids. Careful followup is essential in the continuation of a normal, healthy life.
